The proximal part of the Intergenic Spacer, as well as most of the External Transcribed Spacer of the ribosomal RNA type I genes from the crustacean Artemia have been sequenced. Ve have identified in the Intergenic Spacer five repeats of around 600 bp in length and, possibly, two imperfect or truncated repeats, derived from the principal ones. These sequences are separated by 485 bp from the 17S rRHA coding sequence. We have also identified the start point of transcription by SI nuclease analysis. This start point is found 248 bp inside the first repeat. The sequence around the start point shows homology with that described for other members of the same phylum, mostly insects. The most conserved regions are from -1 to +25, and the G residue at position -16. At least the three 600-bp repeats upstream from that containing the promoter also contain the start point sequence, and could therefore act as initiation sites for snPIRBA and/or as enhancer sequences for ribosomal RNA gene transcription.
IgTRODUCTIOB
In spite of the great advance in the knowledge of transcription initiation by RNA polymerases II and III in eukaryotes in the last decade, Pol I promoters have remained much less studied for two main reasons: i) Pol I promoters are almost species-specific, which means that in vitro transcription systems cannot be utilized to study promoters from other species, as in Pol II and/or Pol III dependent systems (1), and ii) sequencing of the origins of transcription of Pol I promoters shows that there is very little homology between the sequences of even closely related species (2) . The signals in Pol I promoters are now begining to be unraveled, showing small but consistent homologies. Pol I promoters are localized in positions -150 to +20 (being +1 the start point of pre-rRHA), both by in vivo and in vitro studies (1). For accurate transcription in vitro, the region -40 to +5 is sufficient (proximal promoter domain), whereas upstream sequences, up to -150, could be necessary for greater efficiency of transcription (upstream promoter domain).
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Ribosomal RNA genes (rDHA) possess other types of problems, one of which is the hamogenization of sequences In a multigene family, such as the Intergenic Spacer (IGS) and the External Transcribed Spacer <ETS> that apparently lack of selective constraint (see reference 3 for a review). IGS have been implied in the mainteinance of the three-dimensional structure of rDNA (4) and in the regulation of transcription (5-7).
Ve have already described the organization of rDNA in the crustacean Artemla. showing that these genes exist in two different organizations, of 16.5 kb (type I) and 12.2 kb (type II) (8, 9) . Ve have also characterized the rRNAs from this organism, showing that 25S rRNA coding sequence is interrupted, as it happens in protostome organisms (10) . In this paper, we describe the organization of the proximal part of IGS (formerly Kon Transcribed Spacer, UTS), as well as the start point of transcription in this crustacean. Besides being a suitable system for developmental studies (11) , Artemla adds more information to our knowledge of the phylum Arthropods, as the only studied representatives of this phylum belong to different species of insects, thus widening our understandig of evolution, as recently suggested by Cross and Dover (12) .
MATERIALS AMD METHODS

DBA and plasmlds
Bauplii were grown from Artemla cysts (San Francisco Bay Brand, batch ne 1808) as described by Osuna and Sebastian (13) .
High Mr DBA was obtained from newly hatched nauplii by the method of Cruces et al. (8) with minor modifications. pArtll5 is the 3.15-kb BanHl fragment of type I rDHA (Fig. 1) described elsewhere (9) . pArtrl is the complete repeat unit of type I rDSA, previously isolated as >.ArtO16 (9) cloned in the Sail site of pBR322. For sequencing purposes, different fragments of pArtll5 were subcloned in pUC9 or pUC19.
SMk extraction
Total RNA was obtained from 30-hr old nauplii (frozen at -70°C immediately after harvesting) using the guanidinium chloride method (14) . Ve obtain between 0.5-1 mg of RHA per gram of nauplii (w/w).
DBh sequencing
The chemical method of Maxam and Gilbert (15) was used. The strategy is shown in the lower part of Fig. 1 .
SI mapping
Identification of the start point of transcription was done using the SI mapping technique, essentially as described by Maniatis et al. (16 Electrophoresis was performed on 1.2% alkaline agarose gels for the large fragment or 5% polyacrylamide-7 M urea sequencing gels for the small fragment.
Other methods
Conventional techniques in recombinant DBA were done following the Manual of Maniatis et al. (16) , unless stated otherwise.
RHSOLTS
Organization of IGS
We have previously described that type I rDBA contains 4 subrepeats of around 600 bp (9) . To better characterize type I IGS, we have constructed a fine restriction map, shown in 
Identification of the start of transcription
According to the size of the pre-rRBAs from other arthropods such as insects (19) , the start point of transcription should lie somewhat less than 1 kb upstream of 17S rRNA, a region contained in pArtll5. To locate this region, the Xbal-Fvull fragment of 1.75 kb described in the Methods sections was used for SI analysis using total RNA from 30-hr old nauplii, a period of development in which there is already rRNA synthesis (20>.
As shown in Fig. 3 , two bands are protected after SI nuclease treatment. The small one, of around 160 bp, must correspond to the protection by 17S rRHA, according to the sequence described by Nelles et al. (18) . The larger band, of around 800 bo should correspond to the protection by prerRNA.
Once stablished that the initiation takes place in the region covered by oArtll5. we determined the exact position of the start point using the 400-bp Avall-Hincll fragment, as described in Kethods. Electrophoresis of the protected fragments was done in sequencing gels in parallel with the same coding strand cleaved by the base-specific chemical reactions (15) . although readtrough transcription has also been reported in one of these organisms (27) .
Veen a transcript arises from a region containing repeated sequences in the DBA, as it is the case in rDSA, care must be taken in the interpretation of SI analysis data. We sometimes detect bands of 90 and 110 bp protected in these experiments; although these bands could be taken as 5"-processing of pre-rRHA, we believe they are artifacts due to imperfect annealing of RHA sequences to the non-cognate repetitions. a similar situation is found in mammals, such as rat, mouse, hamster and humans (29, 30) .
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